Thermal effects on reverse transcription: improvement of accuracy and processivity in cDNA synthesis.
Reverse transcription, coupled with DNA amplification, has been widely used for molecular analysis of RNAs. Reverse transcriptases are retroviral DNA polymerases that can synthesize DNA from both RNA and DNA. In general, because of the lack of 3'-->5' exonuclease activity in retroviral reverse transcriptases, the reverse transcription step is error prone. Mutations created during the reverse transcription step of cDNA synthesis or RT-PCR are delivered to the final products to be analyzed, interfering with accurate analysis of the RNAs. In addition, because reverse transcription uses RNA as a template, processive DNA synthesis by reverse transcriptase is frequently interrupted by secondary structures of the RNA templates, causing difficulties in full-length cDNA synthesis. Here, we report that an increase in reaction temperature greatly enhances both the accuracy and the processivity of reverse transcription catalyzed by murine leukemia virus (MuLV) and human immunodeficiency virus type 1 (HIV-1) reverse transcriptases.